Consumption of dark chocolate attenuates subsequent food intake compared with milk and white chocolate in postmenopausal women.
INTRODUCTION

27
Chocolate is a highly palatable and indulgent confection, with American's consuming 5-6 kg 28 per capita in 2010 (1) . Notwithstanding this high rate of consumption, chocolate is generally 29 considered 'unhealthy'; however, growing evidence suggests that some types of chocolate 30 may provide benefits to consumers ranging from protection against biomarkers of 31 cardiovascular disease risk (2) (3) (4) , to enhanced cognition (5) and reduced overall mortality rate 32 (6) . Such benefits have been attributed to the high polyphenol content (particularly flavanols) 33 contained within the component of cocoa liquor termed non-fat cocoa solids (7) (8) . Dark 34 chocolate contains a greater proportion of this cocoa liquor, and therefore non-fat cocoa 35 solids (~5-fold greater) compared with milk chocolate (9) , with the remainder comprising 36 mainly sugar and a small amount of other constituents, as well as the addition of milk in milk 37 chocolate (10) . In comparison, white chocolate is comprised of cocoa butter extracted from 38 cocoa liquor and is therefore devoid of the non-fat cocoa solids that contain flavanols, with 39 the remainder comprised of sugar and sweeteners (3) . Accordingly, dark chocolate is 40 generally promoted over milk and white chocolate.
42
Despite these potential benefits of dark chocolate consumption, it is important to note that 43 most commercially available chocolate is high in fat, simple sugar and calories (11) . This 44 may contribute to excess energy intake and subsequent weight gain in the long-term, which in 45 turn may increase the risk of cardiovascular disease and type 2 diabetes (12) . However, there 46 is some preliminary evidence to suggest that dark chocolate may also have beneficial effects 47 on appetite. More specifically, Sørensen and Astrup (2011) found that consumption of 100 g 48 of dark chocolate (70% cocoa) promoted satiety, reduced hunger and ad libitum energy intake 49 at the next meal, compared with an equivalent volume of milk chocolate (30% cocoa) in 50 young healthy men (13) . It is important to note that this study compared two commercially 
Introductory Session
108
Participants were instructed to complete a food diary and abstain from caffeine, alcohol, questionnaire. In addition, the laboratory test meal to assess energy intake was explained. 
145
Mood was assessed using the profile of mood states -adolescents (POMS-A) questionnaire 146 which has been validated for use with adult populations (19) . With a response set of "How do 147 you feel right now?" participants rated the 24 mood states on a scale from "not at all" to 148 "extremely". 
Statistical analysis
176
Two extreme under-reporters of daily energy intake were identified using the Goldberg 177 method as per Black (21) 
Results
186
Participant Characteristics
187
Fourteen women completed all three experimental trials (mean ± SD age 57.6 ± 4.8 years; 
199
There was no effect of the order of trial administration on ad libitum energy intake (P = there were no differences between conditions at baseline (P > 0.05; Table 2 ). In response to although it should be acknowledged that the study was powered to detect differences in the 270 primary outcome (ad libitum energy intake), and it is therefore possible that the study was following dark chocolate consumption (27) .
295
With respect to other appetite-related peptides (ghrelin, leptin and PP), this study is the first Regardless of the specific mechanism at play, the reduction in energy intake of ~400 kJ (20- 
Conflict of Interest
366
The authors have no conflict of interest to declare.
368
Financial Support
369
This research did not receive any specific grant from funding agencies in the public, 370 commercial, or not-for-profit sectors. 
